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_ Z80185/Z80195
Zilog Smart Peripheral Controllers
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Figure 5. CPU Timing
(/INTO Acknowledge Cycle, Refresh Cycle, BUS RELEASE mode
HALT mode, SLEEP mode, SYSTEM STOP mode)
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AC CHARACTERISTICS (Continued)
Read/Write External Bus Master Timing
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Figure 14. Read/Write External Bus Master Timing
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General-Purpose /O Timing Port Timing
Parameters referenced in Figure 15 appear in the following Tables.

Note: Port 2 timing is different, even when Bidirectional Centronics feature is not in active use.

1/0 Port Timing (Output)
T1 T2 ™ T3 T1 T2 ™ T3 Tt T2 ™ T3
0
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Port Data Dir. Reg.Addr. (Input) Port Data Reg.Addr. (Input) Port Data Reg.Addr. (Input)
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/O Port Timing (Input)
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Figure 15. 1/0 Port Timing
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EMSCC Timing
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Figure 16. EMSCC AC Parameters

EMSCC Timing Parameters

20 MHz
No. Symbol Parameter Min Max Unit
1 TdWR(W) /WR Fall to Wait Valid Delay 50 ns
2 TdRD(W) /RD Fall to Wait Valid Delay 50
6 TAPC(INT) Clock to /INT Valid Delay 160
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AC CHARACTERISTICS (Continued)
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Figure 20. P1284 Bidirectional Centronics Interface Timing

P1284 Bidirectional Centronics Interface Timing

No. Parameter Min Max Units Notes
1 CLK High to Port 2 Output 12 ns
2 CLK High to Control Output 12 ns (1)
3 Setup Time for Control Input to

CLK High for Guaranteed Recognition 10 ns (2)
4 Hold Time for Control Input from

CLK High for Guaranteed Recognition 5 ns (2)
5 Setup Time for Port 2 Inputs to

CLK High for Guaranteed Recognition 10 ns
6 Hold Time for Port 2 Inputs to

CLK High for Guaranteed Recogpnition 5 ns
Notes:

1. Control Outputs 2. Control Inputs
Peripheral Mode Host Mode Peripheral Mode Host Mode
Busy/PtrBusy/PeriphAck nStrobe/HostClk Busy/PtrBusy/PeriphAck nStrobe/HostClk
nAck/PtrClk/PeriphClk nAutoFd/HostBusy/HostAck  nAck/PtrClk/PeriphClk nAutoFd/HostBusy/Hos-
tAck

PError/AckDataReg/nAckReverse nSelectin/P1284Active PError/AckDataReag/nAckReverse nSelectin/P1284Active
nFault/nDataAvail/nPeriphRequest ninit/nReverseRequest nFault/nDataAvail/nPeriphRequest ninitnReverseRequest
Select/Xflag Select/Xflag
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Figure 21. 285180 MPU Block Diagram
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285180 MPU REGISTERS—ASCI CHANNELS CONTROL REGISTERS

CNTLAO Addr 00H
Bit | MPE [ RE | TE [/RTso|MEmr|MOD2 |MOD1|MODO
Upon RESET 0 0 0 1 X 0 0 0
RW ] RW|RW| RW|{RW/| RW| RW| RW | RW

‘ I | MODE Selection
0 0 0 Start + 7-Bit Data + 1 Stop
0 0 1 Start + 7-Bit Data + 2 Stop
0 1 0 Start + 7-Bit Data + Parity + 1 Stop
0 1 1 Start + 7-Bit Data + Parity + 2 Stop
1 0 0 Start + 8-Bit Data + 1 Stop
1 0 1 Start + 8-Bit Data + 2 Stop
1 1 0 Start + 8-Bit Data + Parity + 1 Stop
1 1 1 Start + 8-Bit Data + Parity + 2 Stop

Read - Multiprocessor Bit Receive
Write - Error Flag Reset

Request To Send

Transmit Enable

Receive Enable

Multiprocessor Enable

Figure 23a. ASCI Control Register A (Ch. 0)

CNTLA1 Addr 01H

Bt | MmPE | RE | TE |cka1D Mg,?,,f" MoD2| MoD1| MODO

Upon RESET 0 0 0 1 X 0 0 0
RW| RW| RW|RW| RW| RW| RW | RW | RW

l | MODE Selection

Start + 7-Bit Data + 1 Stop

Start + 7-Bit Data + 2 Stop

Start + 7-Bit Data + Parity + 1 Stop
Start + 7-Bit Data + Parity + 2 Stop
Start + 8-Bit Data + 1 Stop

Start + 8-Bit Data + 2 Stop

Start + 8-Bit Data + Parity + 1 Stop
Start + 8-Bit Data + Parity + 2 Stop

—_——_,—_. a 0000
- O0O—=-20—-0-—=0

Read - Multiprocessor Bit Receive
Write - Error Flag Reset

CKAT1 Disable

Transmit Enable

Receive Enable

Multiprocessor Enable

Figure 23b. ASCI Control Register A (Ch. 1)
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CNTLBO Addr 02H
Bit |mpeT| MP |/CB/| PEO | DR | ss2 | sst | ss0
Upon Reset |invalid| © 1 0 0 1 1 1
RW |rRW |RW |RW | RW |R'W |RW | RW | RW
Clock Source and Speed Select
Divide Ratio
Parity Even or Odd
Clear To Send/Prescale
Mu ltiprocessor
Mu ltiprocessor Bit Trans mit
1 /CTS - Depending on the condition of /CTS pin.
PS - Cleared to 0.
General PS=0 PS=1
Divide Ratio (Divide Ratio = 10) (Divide Ratio = 30)
§§,2,1,0 DR =0 (x16) DR =1 (x64) DR =0 (x16) DR = 1 (x64)

000 @+ 160 Jd + 640 J + 480 @+ 1920

001 g+ 320 O+ 1280 J + 960 @ + 3840

010 g + 640 @ + 2560 g+ 1920 @+ 7680

011 g+ 1280 g+5120 O+ 3840 Q@ + 15360

100 g + 2560 @+ 10240 O+ 7680 g + 30720

101 g +5120 J + 20480 J + 15360 J + 61440

110 g+ 10240 @ + 40960 g + 30720 @ + 122880

111 External Clock

(Frequency < @)
Figure 24. ASCI Control Register B (Ch. 0)

DS971850302

4-39



Z280185/280195
Smart Peripheral Controllers

Zilog

DMA REGISTER DESCRIPTION

Bit 7. This bit should be set to 1 only when both DMA chan-
nels are set to take their requests from the same device. If
this bit is 1 (it resets to 0), the channel end output of DMA
channel 0 sets a flip-flop, so that thereafter the device’s re-
quest is visible to channel 1, but is not visible to channel 0.
The channel end output of channel 1 clears the FF, so that
thereafter, the device’s request is visible to channel 0, but
not visible to channel 1.

Bit 6. When both DMA channels are programmed to take
their requests from the same device, this bit (FF mentioned
in the previous paragraph) controls which channel the de-
vice’s request is presented to: 0 = DMA 0, 1 = channel 1.
When bit 7 is 1, this bit is automatically toggled by the
channel end output of the channels, as described above.

Bits 5-4. Reserved and should be programmed as 0.

Bits 3. This bit controls the direction and use of the
TOUT/DREQ pin. When it's 0, TOUT/DREQ is the DREQ
input; when it's 1, TOUT/DREQ is an output that can carry
the TOUT signal from PRT1, if PRT1 is so programmed.

IAR1L
Re adMWrite Addr 2BH
1A7 1A0
IAR1H
Re ad/MWrite Addr 2CH
IA15 I1A8

[ [ ] ]

Figure 52. DMA /O Address Registers

Bits 2-0. With “DIM1”, bit 1 of DCNTL, these bits control
which request is presented to DMA channel 1, as follows:

Request Routed to DMA

DIM1  |AR18-16 Channel 1
0 000 ext TOUT/DREQ
0 001 ASCIO Tx
0 010 ASCI1 Tx
0 011 EMSCC out
0 10X Reserved, do not program.
0 1X0 Reserved, do not program.
0 111 PIA27-20 out
1 000 ext TOUT/DREQ
1 001 ASCI0 Rx
1 010 ASCI1 Rx or TOUT//DREQ pin
1 011 EMSCC in
1 10X Reserved, do not program.
1 1X0 Reserved, do not program.
1 111 PIA27-20 in

BCRi1L
Read/Write Addr 2EH
BC7 BCO
BCR1H
Read/Mrite Addr 2FH
BC15 BC8

Figure 53. DMA 1 Byte Count Registers

DSTAT Addr 30H

Bit { DE1 | DEO | /DWE1|/DWE| DIE | DIEO - DIME
Upon Reset] O 0 1 1 0 0 1 0
RW] RW | R'W W W | RW | RW R

L DMA Master Enable

DMA Interrupt Enable 1, 0
DMA Enable Bit Write Enable 1, 0

DMA Enable Ch 1,0

Figure 54. DMA Status Register

4-48
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MMU REGISTERS
CBR Addr 38H
Bit CB7 | CB6 CB5 | CB4 | CB3 cB2 CB1 CBo
Upon Reset 0 0 0 0 0 0 0 0
R/W RW | RW RW | RW | RW RW RW | RW
MMU Common Base
Register
Figure 60. MMU Common Base Register
BBR Addr 39H
Bit BB7 BB6 BB5 BB4 BB3 BB2 BB1 BBO
Upon Reset 0 0 0 0 0 0 0 0
RW RW RW RW RW | RW RW RW RW
MMU Bank Base Register
Figure 61. MMU Bank Base Register
CBAR Addr 3AH
Bit CA3 CA2 CA1 CAO0 BA3 BA2 BA1 BAO
Upon Reset 1 1 1 1 0 0 0 0
R/W RW RW RW | RW R/W RW | RW RW
MMU Bank Area Register
MMU Common Area Register
Figure 62. MMU Common/Bank Area Register
4-52 DS971850302
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Transmit Logic
Transmit FIFO
4 Bytes Transmit MUX TxD
Data Encoding &
CRC Generatlon
/TRxC
Receive and Transmit Clock Multiplexer
/RTxC
Digital Crystal
Phase-Locked gaud Rate Oscillator
enerator
Loop Amplifier
/CTS
Modem/Control Loglc /DCD
/RTS
/DTR
Recelve Logic
Rec. Status| Rec. Data I
FIFO 8-Byte|FIFO 8-Byte| | Recelve MUX RxD
CRC Checker
Data Decode &
ISDLC Frame Status FIFQ s;nc c::;?‘a:ter
10x19 Detection
internal Channel A
CLont_r ol Register
ogic
fl__ 1 T
Databus
<:> gPl‘: 8{ ?fM Al Cthn:‘el A
us Interface x-Rx
Control <:"'> l} |
/INT a—r]
Interrupt /INTACK lgfr:;lrjglt
Control El ——1 ogic
IEQ +—
Figure 66. EMSCC Block Diagram
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Write Register 12 Write Register 14
p7| pe | ps | b4 | b3 | p2| p1] DO [07] o6 05| p4| 03 02| 01} 00
TCO\ _‘_— BR Generator Enable
TC1 BR Generator Source
TC2 Reserved, Program as 0.
TC3 Auto Echo
Lower Byte of
TCa Time Constant Local Loopback
TC5 0 0 0 NullCommand
TC6 0 0 1 Enter Search Mode
0 1 0 ResetMissing Clock
TC7) 0 1 1 Disable DPLL
1 0 0 SetSource =BR Generator
1 0 1 SetSource =/RTxC
1 1 0 SetFMMode
1 1 1 SetNRZI Mode
Write Register 13 Write Register 15
[o7] 06| os] p4] 3] p2| b1 0of p7| b6 [ ps| 04| 03] p2] D1] DO
- T _F ————
l—— TC8 \ WR7’ SDLC Feature
TCo Enable
Zero Count IE
TC10
o1 SDLC FIFO Enable
Upper Byte of
TC12 Time Constant DCD IE
TC13 Sync/Hunt [E
TC14 CTSIE
TC15_J Tx Underrun/EOM |E
Break/Abort IE
Figure 71. Write Register Bit Functions (Continued)
Read Register 0 Read Register 3
p7| 06| D5| D4| D3| D2| D1| DO D7| D6| D5] D4| D3| D2| D1
P ——— I ———

|

Rx Character Available
Zero Count
Tx Buffer Empty

DCD

Sync/Hunt

CTS

Tx Underrun/EOM

Break/Abort

Do
L,
0
0

Ext/Status IP

Tx P
Rx IP

0

Figure 72. Read Register Bit Functions

0
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Bidirectional Centronics Registers

Reading the Parallel Controls (PARC) register allows soft-
ware to sense the state of the input signals per the current
mode, plus two or three status flags:

Busy | PError | Select | nFault | nAck lOp | DREQ Idle
7 6 5 4 3 2 1 0
Figure 74a. Reading PARC in a Host Mode
(/O Address %DA)
nAutoFd | nStrobe | nSlctin | ninit NlOp | DREQ Idle
7 6 5 4 3 2 1 0

Figure 74b. Reading PARC in a Peripheral Mode
(/O Address %DA)

The controller sets 1lOp (lllegal Operation) when it detects
an error in the protocol, for example, if it's in Peripheral
mode and it detects that the host has driven P1284Active
(nSelectin) Low at a time that mandates an immediate
Abort, that is, outside one of the “windows” in which this
event indicates an organized disengagement. If “status in-
terrupts” are enabled, such an interrupt is always request-
ed when lIOp is set. Writing PARM with NewMode=1
clears lllOp.

DREQ is the Request presented to the DMA channels,
which may or may not be programmed to service this re-
quest. If not, an interrupt can be enabled when DREQ is
set.

Writing to PARC allows the software to set and clear the
output signals per the current mode:

1=drive | 1=drive | 1=drive | 1=drive | 1=drive | 1=drive | 1=drive | 1=drive
nAutoFd | nStrobe | nSelctin ninit nAutoFd | nStrobe | nSelctin ninit
High High High High Low Low Low Low
7 6 5 4 3 2 1 0
Figure 75a. Writing to PARC in a Host Mode
(/O Address %DA)
1=drive { 1=drive | 1=drive | 1=drive | 1=drive | 1=drive | 1=drive | 1=drive
Busy PError | Select nFault Busy PError | Select nFault
High High High High Low Low Low Low
7 6 5 4 3 2 1 0

Figure 74b. Writing to PARC in a Peripheral Mode
(/0 Address %DA)

DS971850302
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280185 BIDIRECTIONAL CENTRONICS P1284 CONTROLLER (Continued)

Because there are five outputs in a Peripheral mode, an-
other register, called PARC2, allows software to change
the nAck line, rather than the Select line:

1=drive | 1=drive | 1=drive | 1=drive | 1=drive | 1=drive | 1=drive | 1=drive
Busy PError nAck nFault Busy PError nAck nFault
High High High High Low Low Low Low
7 6 5 4 3 2 1 0
Figure 76. Writing to PARC2 in a Peripheral Mode
(/0 Address %DB)
The Parallel mode register (PARM) includes the basic
mode control of the controller:
NewMode IdlelE StatlE DREQIE Mode
7 6 5 3 2 1 0

Figure 77. PARM (/O Address %D89)

NewMode = 1 reinitializes the state machine to the initial
state for the mode called out by MODE. Never change
MODE without writing a 1 in this bit.

IdlelE = 1 enables interrupts when the controller sets the
Idle flag. When software uses a DMA channel to provide
data to the P1284 controller, it can be expected that the
channel will do so in a timely manner, and thus, that an Idle
condition signifies that the channel has finished transfer-
ring the block. (Software can also enable an interrupt from
the DMA channel, but on the transmit side, such interrupts
are not well-synchronized to events on the P1284 control-
ler.) Conversely, if software provides data, Idle may not be
grounds for an interrupt.

Some modes set the Idle flag when they are entered. How-
ever, such a setting of ldle never requests an interrupt.

StatlE = 1 enables “status” interrupts that are described
separately for each mode.

DREQIE = 1 enables interrupts when the controller sets
DREQ, except that in those modes that set DREQ when
they are entered, such setting doesn’t request an interrupt.

Table 3. Bidirectional Centronics Mode Selection

MODE

0000 Non-P1284 mode

0001 Peripheral Compatible/Negotiation mode

0010 Peripheral Nibble mode

0011 Peripheral Byte mode

0100 Peripheral ECP Reverse mode

0101 Peripheral Inactive mode

0110 Peripheral ECP Forward mode with software
RLE handling

0111 Peripheral ECP Forward mode with hardware
RLE expansion

1000 Host Negotiation mode

1001 Host Compatible mode

1010 Host Nibble mode

1011 Host Byte mode

1100 Host ECP Forward mode

1101
1110

1111

Host Reserved mode

Host ECP Reverse mode with software RLE
handling

Host ECP Reverse mode with hardware RLE
expansion

4-68
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280185 BIDIRECTIONAL CENTRONICS P1284 CONTROLLER (Continued)
Internal Data Bus
7
PARM PART
Register RGQIStel' PARV
Register
Time
Counter
State | - IEl
Machine '"ﬁ%g;ép*
l IEO
RLE
Cgtatte Counter
unter Output Holding
egister
Data Path
Clocking PIA2 Direction
Register
PARC, PARC2
Registers
PIA2 Data Data Path
Register Direction
Host/Perigheral
Control Signal
Management
PIA27-20
nAck nAutoFd
Busy nStrobe
PError nSelectin
Select ninit
nFault
Figure 81. Bidirectional Centronics P1284
Controller Functional Block Description
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280185 BIDIRECTIONAL CENTRONICS P1284 CONTROLLER (Continued)

Host Compatible Mode

1. Setting this mode configures PIA27-20 as outputs
regardless of the contents of register E2. When
entering this mode, the controller sets the Idle and
DREQ bits, but these settings do not request an
interrupt.

2. If software, or a DMA channel, writes eight bits to the
Output Holding Register (OHR) when Idle is set, the
controller transfers the byte to the Input/Output
Register and negates DREQ only momentarily, so as
to request another byte from software or the DMA
channel.

3. In this mode, the nAutoFd line is not under control of
the PARC register, but rather under control of which
register the software uses to write data to the OHR.
Each time the controller transfers a byte from the OHR
to the Input/Output Register, it sets nAutoFd High if the
byte was written to address E3, and Low if the byte
was written to the “alternate” address EE. In a DMA
application all of the bytes transferred from one output
buffer will have the same state of nAutoFd, but this
state can be changed from one buffer to the next by
changing thel/O address used by the DMA channel. In
non-DMA applications software can set the state of
nAutoFd for each character, by writing data to the two
different register addresses.

4. When a data byte has been valid on PIA27-20 for 750
ns {as controlled by the PART register), and the Busy
and PError lines are Low and the Select, nAck, and
nFault lines are High, the controller drives nStrobe
Low. After the controller has held nStrobe Low for 750
ns it drives nStrobe back to High. Then it waits for 750
ns of data hold time to elapse. If software or a DMA
channel has written another byte to the Output Holding
Register (thus clearing DREQ) by the time this wait is
satisfied, the controller transfers the byte from the
Output Holding Register to the Input/Output Register,
sets DREQ again, and returns to the event sequence
at the start of this paragraph. Otherwise, it sets Idle
and returns to the event sequence at the start of
paragraph #2.

Status interrupts in this mode include rising and falling
edges on PError, nFault, and Select.

Host Negotiation Mode

Setting this mode puts PIA27-20 under control of registers
E2 and E3, as on the Z80181.

Software has complete control of the controller, and can ei-
ther revert to Host Compatibility mode, or set one of the fol-
lowing Host modes, depending on how the peripheral re-
sponds to the Negotiation value(s).

Status interrupts in this mode include rising and falling
edges on PirClk (nAck), nAckReverse (PError), and
nPeriphRequest (nFauit). nFault is not used during actual
P1284 negotiation, but is included because these events
are significant during Byte and ECP mode idle times.

Host Reserved Mode

This mode differs from Host Negotiation mode only in that
there are no status interrupts in this mode.

Peripheral Compatible/Negotiation Mode

in this mode, if P1284Active (nSelectin) is Low, the con-
troller sets PIA27-20 as inputs, regardless of the contents
of register E2; when P1284Active (nSelectin) is High,
PIA27-20 are under the control of registers E2 and E3. On
entry to this mode, the controller sets the Idle bit, if DREQ
is set from a previous mode.

If, in this mode, nStrobe goes (is) Low, P1284Active (nSe-
lectIn) is Low, and DREQ is 0, indicating that any previous
data has been taken by the processor or DMA channel, the
controller captures the data on PIA27-20 into the In-
put/Output Register, sets DREQ to notify software or the
DMA channel to take the byte, drives the Busy line High,
and one PHI clock later drives nAck Low. When at least
500 ns (as controlled by the PART register) have elapsed,
the controller drives nAck back to High. One PHI clock lat-
er, if the CPU or DMA has taken the data and thus cleared
DREQ, the controller drives Busy back to Low, otherwise
it sets Idle.

Select, PError and nFault are under software control in this
mode, and nAutoFd can be sensed by software, but has no
other effect on operation.
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280185 BIDIRECTIONAL CENTRONICS P1284 CONTROLLER (Continued)

Peripheral Nibble Mode

1. Software shouldn’t set this mode until there is reverse
data available to send. In other words, it should
implement the P1284 “reverse idle mode” via software
in Peripheral Compatibility/Negotiation mode. After
software has driven nDataAvail (nFault), AckDataReq
(PError), and Xflag (Select) all Low to signify that data
is available, then driven PirClk (nAck) High after 500
ns, and if requested programmed a DMA channel to
provide data to send, when it sees HostBusy
(nAutoFd) Low to request data, software should set
this mode.

Setting this mode sets DREQ and Idle, but these settings
do not request an interrupt. The PIA27-20 pins remain con-
figured for data input but are not used. Instead, four of the
five control outputs are driven with the LS and MS four bits
of the Input/Output Register, as shown in Table 2, while
PirClk (nAck) serves as a handshake/clock output. On en-
tering this mode the hardware begins routing bits 3-0 of the
IOR to these lines.

2. If software, or a DMA channel, writes a byte to the
Output Holding Register when Idle is set, the controller
immediately transfers the byte to the IOR and clears
idle, and negates DREQ only momentarily to request
another byte from software or the DMA channel.

3. After data has been valid on the four control outputs
for 500 ns (as controlled by the PART register), the
controller drives the PirClk (nAck) line Low. Then it
walits for the host to drive the HostBusy (nAutoFd) line
back to High, after which it drives PtrClk (nAck) back
to High, switches the four control lines to bits 7-4 of the
IOR, and begins waiting for the host to drive HostBusy
(nAutoFd) back to Low. When bits 7-4 have been valid
for 500 ns and the host has driven HostBusy
(nAutoFd) Low, the controller drives PtrClk (nAck) Low
again and begins waiting for the host to drive
HostBusy (nAutoFd) High. When HostBusy (nAutoFd)
has been driven High, the controller returns the four
control outputs to the state set by software in PARC.
At this point, if software or a DMA channel has not yet
written another byte to the Output Holding Register
(thus clearing DREQ), the controller sets Idle and
walits for software to do so. If/when software or a DMA
channel has written a new byte to the OHR, the
controller transfers the byte to the IOR, sets DREQ,
and clears Idle if it had been set. Then, when the
control outputs have been valid for 500 ns, the
controller drives PtrClk (nAck) to High. It then waits for
the host to drive HostBusy (nAutoFd) back to Low, at
which time it switches the four control lines back to bits
3-0 of the IOR and returns to the event sequence at
the start of this paragraph.

If there is no more data to send, when the controller sets
Idle, software should modify PARC to make nDataAvail
(nFault) and AckDataReq (PError) High, and then change
the mode to Peripheral Compatible/Negotiation. Then (af-
ter 500 ns) software should set PtrClk (nAck) back to High
in PARC and enter Reverse Idle state.

Status interrupts in Peripheral Nibble mode include rising
and falling edges on P1284Active (nSelectin) and ninit.
The controller sets the IlIOp (lllegal Operation) bit if
P1284Active (nSelectin) goes Low in this mode, before it
drives nAck High for the status states on the four control
lines, or after the host drives HostBusy Low thereafter, in
which case software should immediately enter Peripheral
Compatibility/Negotiation mode. If P1284Active goes Low,
but lllOp stays 0, indicating that the Host negated
P1284Active in a legitimate manner, software should enter
Peripheral Inactive mode for the duration of the “return to
Compatibility mode”, and then enter Peripheral Compati-
bility/Negotiation mode.

Host Byte Mode

1. When in Host Negotiation mode the software has
presented the value hex 01 or 05 on PIA27-20, it has
been acknowledged by the peripheral, and the
peripheral has driven nDataAvail (nFault) and
AckDataReq (PError) to Low to indicate data
availability and then driven PtrClk (nAck) back to High,
software should set this mode. This sets PIA27-20 as
inputs regardless of the contents of register E2, and
clears the Idle flag. The controller then waits 500 ns
(as controlled by the PART register) before
proceeding.

2. For each byte, the controller drives HostBusy
(nAutoFd) Low to indicate readiness for a byte from
the peripheral. Then it waits for PtrClk (nAck) to go
Low, at which time it captures the state of PIA27-20
into the Input/Output Register; sets the DREQ bit to
request software, or the DMA channel to take the byte,
and drives HostBusy (nAutoFd) High and HostClk
(nStrobe) Low. When software, or the DMA channel,
has taken the byte (thus clearing DREQ) and the
peripheral has driven PtrClk (nAck) back High, and at
least 500 ns after driving HostClk (nStrobe) Low, the
controller drives HostClk (nStrobe) back to High, and
samples nDataAvail (nFault). If it is still Low, the
controller returns to the event sequence at the start of
this paragraph, otherwise it sets the Idle flag.
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In response to Idle, software should enter Host Negotiation
mode. Thereafter, it can set HostBusy (nAutoFd) Low, to
enter Reverse Idle state, or enter Host Compatible mode
(reference IEEE P1284 specification), or conduct a new
negotiation.

If software is programmed not to accept all the data that a
peripheral has available in this mode, it should first disable
the DMA channel, if one is in use, and then wait for DREQ
to be 1 and nAck to be 1. Then it should reprogram the
controller back to Host Negotiation mode, read the last
byte from the IOR, drive HostClk (nStrobe) back to High,
and then drive P1284Active (nSelectin) Low to instruct the
peripheral to leave Byte mode.

There are no status interrupts in Host Byte mode.

Peripheral Byte Mode

1. Software should not set this mode until there is
reverse data available to send — that is, it should
implement the P1284 “reverse idle mode” via software
in Peripheral Compatibility/Negotiation mode. The
exact sequencing among PtrClk (nAck), nDataAvail
(nFault), and AckDataReq (PError) differs according to
whether this mode is entered directly from Negotiation
or from reverse idle phase, and is controlled by
software. But in either case, before software sets this
mode, it should set nDataAvail (nFault) and
AckDataReq (PError) to Low, then after 500 ns, set
PtrClk (nAck) to High. When it detects that the host
has driven HostBusy (nAutoFd) Low to request data,
software should set this mode, which sets the DREQ
and Idle flags.

2. In this mode, as long as P1284Active (nSelectin)
remains High, the controller drives PIA27-20 as
outputs, regardless of the contents of register E2.
When software, or a DMA channel, writes the first byte
to the Output Holding Register, the controller
immediately transfers the byte to the Input/Output
Register, clears Idle but negates DREQ only
momentarily, to request another byte from software, or
the DMA channel.

3. After each byte is transferred to the IOR, the controller
waits 500 ns data setup time (as controlled by the
PART register) before driving PtrClk (nAck) Low, and
thereafter waits for the host to drive HostBusy

(nAutoFd) High. When this occurs, if software, or the
DMA channel, has not written more data to the Output
Holding Register, that is, if DREQ is still set, the
controller sets the Idle flag and waits for software or
the DMA channel to do so. If software, or the DMA
channel, then writes data to the Output Holding
Register, the controller clears DREQ and ldle. When
there is data in the OHR and DREQ is 0, this
guarantees that it is appropriate to keep nDataAvail
(nFault), and AckDataReq (PError) Low to indicate
that more data is available, and the controller drives
PirClk (nAck) back to High. The controller then waits
for a rising edge on HostClk (nStrobe), and then for the
host to drive HostBusy (nAutoFd) Low, at which time it
transfers the byte from the OHR to the Output
Register, sets DREQ, and then it returns to the event
sequence at the start of this paragraph.

While this mode is in effect, software should monitor the in-
terface for two conditions:

Case 1: Idle set and no more data to send, or

Case 2: P1284Active (nSelectin) Low.

In Case #1, the software should write zero to register E3 to
keep PIA27-20 outputs momentarily, and then set the
mode back to Peripheral Compatibility, so that the inter-
face is fully under software control, set nDataAvail (nFault)
and AckDataReq (PError) High to signify no more data,
wait 500 ns, and set PtrClk (nAck) back to High. When
HostBusy goes back to Low, the software should set
PI1A27-20 back to inputs.

In Case #2, if a falling edge on P1284Active happens any
time other than between a rising edge on HostClk
(nStrobe), and the next falling edge on HostBusy (nAuto-
Fd), the controller sets the IllOp bit to notify software that
an immediate Abort is in order, in which case software
should immediately enter Peripheral Compatibility/Negoti-
ation Mode. If P1284Active goes Low, but IHOp is not set,
meaning that the Host negated P1284Active in a “legal”
manner, software should enter Peripheral Inactive Mode
for the duration of the “return to Compatibility Mode”, and
then enter Peripheral Compatibility/Negotiation Mode.

Status interrupts in Peripheral Byte Mode include rising
and falling edges on P1284Active (nSelectin) and ninit.
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System Configuration Register

This register controls a number of device-level features on
the 280185 and includes the following control bits:

D7

D6

D5

D4

D3| D2 | D1 DO

’ _‘__ Daisy-Chain Configuration
ROM Emulator Mode (REME)
0 = Data Bus in Normal Mode

1 = Data Bus in ROM Emulator Mode

ESCC CLKis PHI
ESCC CLK is PHI/2

1

0 = /RTSO0, /CTS0, CKAO
1 = TxS, RxS, CKS
Disable /ROMCS

0 = /ROMCS is Enabled
1 = /ROMCS is Disabled

Daisy-Chain Configuration

Decode High 1/O
0 = A15-8 not decoded for
"non-180" registers.
1 = A15-8 must be 00 to
access "non-180" regs.

Figure 82. System Configuration Register
(/O Address %ED)
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280185 CTC, AND MISCELLANEOUS REGISTERS (Continued)

RAM And ROM Registers

Three registers, ROMBR, RAMLBR and RAMUBR, and
two pins, /ROMCS and /RAMCS, assist with decoding of
ROM and RAM blocks of memory.

RAMUBR (I/O Address %EA)
76565 43210

Llefafefslaf1]1]
L Ai9-A12RAMUBR

Figure 83. RAMUBR (I/O Address %EA)

RAMLBR (I/O Address %EB)
76 5 4 3210

KIEIEIENRIEIEIE]
L AtoA12RAMLER

Figure 84. RAMLBR (I/O Address %EB)

The names RAMUBR and RAMLBR stand for RAM Upper
Boundary Range and RAM Lower Boundary Range.
These two registers specify the address range for the
/RAMCS signal. When accessed, memory addresses are
less than, or equal, to the value in the RAMUBR, and
greater than, or equal to, the value programmed in the
RAMLBR, /RAMCS is asserted.

ROMBR ROM Address Boundary Register

This register specifies the address range for the /ROMCS
signal. When an accessed memory address is less than,
or equal to, the value programmed in this register, but
greater than the size of on-chip ROM (if on-chip ROM is
enabled), the /ROMCS signal is asserted.

/ROMGCS can be forced to a “1” (inactive state) by setting
bit 5 in the System Configuration Register, to allow the
user to overlay the RAM area over the ROM area.

ROMBR (I/O Address %EC)
76 5 4 3210

Lilefefefsffe]e]
L A19-A12ROMBR

Figure 85. ROMBR (I/O Address %EC)

/RAMCS and /ROMCS are active for accesses by an ex-
ternal master, as well as by the Z80185 processor.
If/ROMCS and /RAMCS are programmed to over-
lap,/ROMCS is asserted and /RAMCS is inactive for ad-
dresses in the overlapping region.

Chip Select signals are active for the address range:

/ROMCS: (ROMBR) >= A19-A12 >=
Size of On-Chip ROM (if enabled, else 0)

/RAMCS: (RAMUBR) >= A19-A12 >= (RAMLBR)

All three of the above registers are set to “FFh” at Power-
On Reset. This means that if on-chip ROM is en-
abled,/ROMCS is asserted for all addresses above the
size of on-chip ROM, if not, /ROMCS is asserted for all ad-
dresses. Since /ROMCS takes priority over /RAMCS, the
latter will never be asserted until the value in the ROMBR
and RAMLBR registers are re-initialized to lower values.
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